Response of the beta-adrenergic system to maximal dynamic exercise in congestive heart failure secondary to idiopathic dilated cardiomyopathy.
In congestive heart failure (CHF), prolonged exposure to high plasma catecholamine levels may reduce the responsiveness of the adrenergic system to physiologic stimuli. In healthy subjects, exercise is known to induce a rapid up-regulation of lymphocytic beta adrenoceptors. Lymphocytic beta-adrenoceptor density, lymphocytic basal and isoproterenol-stimulated cyclic adenosine monophosphate (cAMP) response, plasma catecholamine concentrations and plasma cAMP levels were studied during maximal ergometer exercise in 11 patients with CHF secondary to dilated cardiomyopathy and in 6 healthy control subjects. At rest, there was no difference in the lymphocytic beta-adrenoceptor levels between the patients and control subjects (48 +/- 3 vs 42 +/- 5 fmol/mg protein, respectively). However, the exercise-induced increase in lymphocytic beta adrenoceptors was attenuated in patients when compared with controls (26 +/- 6 fmol/mg protein [56%] vs 75 +/- 16 fmol/mg protein [204%], respectively, p less than 0.02). A subgroup of 4 patients with the lowest exercise capacity (peak oxygen uptake less than 12.5 ml/min/kg) had even more reduced up-regulation compared with the other 7 patients (13 +/- 1 fmol/mg protein [29%] vs 34 +/- 9 fmol/mg protein [71%], p less than 0.05). The lymphocytic cAMP response at rest and during exercise tended to be lower in patients compared with controls, but the differences did not reach statistical significance. The plasma levels of epinephrine and norepinephrine at rest were higher in patients compared with controls, but no difference was found in the exercise values. The plasma levels of cAMP correlated closely with plasma catecholamine levels at rest, but not during exercise.(ABSTRACT TRUNCATED AT 250 WORDS)